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CLAIMS 

1. An operation device having one or mo re encoders, operation 
means for operating one or more outputs of the one or more encoders, 
and one or more decoders for decoding one or more outputs of the 
5 operation means , andreplacingoneor more operations of an original 
operation system defined on first representation data, with one 
or more operations of a new operation system of the operation means 
defined on second representation data, characterized in that: 

a set of the first representation data of the original 

10 operation system is a set B r " (a direct product of n sets B r of 
r values) with a base number of r and a word length of n such as 
to satisfy max{| 0. Gq in |,| Cl pP in |,| & H Jn 1,1 Q&out |,| £l FP out \ 9 \£l H ,out \} < r n , 
where \£l & in\ , \Cl F ,in\, \Cl H ,m\, \Cl a ,out\, | Q. FP out \ , \Cl H ,out\ are 
cardinal numbers of one or a plurality (Q+P+S>=1) of finite sets 

15 Q G9 /'w, £l FP in , £l H Jn , and Cl^out , Q FP out , Cl HS ont for input space 
and output space of the original operation system in which original 
operation system Q unary operations G q \ f2 G9 7>? —> €l Gq Olit (q = 1,2,**-,Q, ) , 

and/or P binary operations F*: Q. FP inxQ. FP in Q FP Olit (p = 1,2, • • -,?) , 

and/or S T-nary operations F^: Cl F ,in X 0. pP W —> Q. FP OUt (p = 1,2,- P) 

20 are defined; 

unless \Djn\—r n for a cardinal number | Q/ n \ of a set of data 
Qin ( any of Q. G<J in , £l FP in , Q. H Jn) of input space of any of the 
operation of the original operation system, relationships for 
r w — |Q| undefined elements are added to the any of the operation 
25 of the original operation system; 

the Q unary operations G q of the original operation system 
are extended to unary operations G q ol B" — > B" (q = 1,2, • • -,Q) , the P 
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binary operations F p is extended to binary operations 

F p ol B r " xB" -+B r " (p = 1,2,---,P) , and the S T-nary operations H s is 

extended to T-nary operations H s o: B" xB r " x---xl? r " — > B" (the number 
of direct products is T , S = 1,2,- ) ; 
5 the second representation data is data on a set B™ \{m>n) ; 

the one or more encoders function as injective mappings 

4> :B r n -+B r m ; 

the one or more decoders function as surjective mappings 
*F :B r m ->B r " ; 

10 the operation means operates as one or more unary operations 

G q n. B™ ^> B™ of the new operation system corresponding to G q o r 

as one or more binary operations F p n: B™ x B™ —> B™ of the new 

operation corresponding to F p o , and/or as one or more T-nary 
operations H s n'. B™ x B™ x * • * x B™ -> B™ of the new operation system 

15 corresponding to H s o ; 

whereby all operations of the original operation system and 

all operations, encoders and decoders of the new operation system 

are related to mappings of an r- value logic type having plural 

inputs and outputs; and, 

20 a code [X ] ( [X] CI B™ ) corresponding to every one of X on 

B r " satisfies following expressions (1) to (5), 

(1) <f>(X)e[X]<^B r m (for VXeB") 

(2) ¥([X]) = X(for VXeB") 

(3) 7 = G 9 o(I)o[7]DG^P])(for VX,YeB r ", \/q) 

25 (4) Z = F p o(X y Y)o[Z]^F p N([XUY]) (for VX 9 Y 9 ZeB r ", Vp) 

(5) Y = H s o(X ] ,---,X T )<z>[Y]^H s N ([X ] l-- % [X T ]) (for\/X xr -,X T jGB r n , 
Vs) . 
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2 . An operation device having one or more encoders, operation 
means for operating one or more outputs of the one or more encoders, 
and one or more decoder for one or more outputs of the operation 
5 means, andreplacingoneor more operations of an original operation 
system defined on first representation data, with one or more 
operations of a new operation system of the operation means defined 
on second representation data, characterized in that: 

a set of the first representation data of the original 

10 operation system is a set B" (a direct product of n sets B r of 
r values) with a base number of r and a word length of n such as 
to satisfy max{| Ci^in |,| Cl p ,in |,| Cl ffS m |,| Cl^otst |,| 0. FP out \,\Cl HM out \) < r n , 
where | Q^/W | , \& F ,in\, \Cl H ,in\ , \Cl Gq OUt\, \Cl p ,OUt\, \ Cl H ,OUt | are 
cardinal numbers of one or a plurality (Q+P+SD1) of finite sets 

15 Q^Jn , O rP m , Q„,/>7, and Cl^OUt , Cl^OUt , Cl„ s OUt for input space 
and output space of the original operation system in which original 
operation system Q unary operations G q : £1 g in —> QL Gq Oltt (q = 1,2, • • Q , ) , 

and/or P binary operations F p : Cl FP in x d FP m — > €l FP Ollt (p = 1,2,--*,P) , 

and/or S T-nary operations ¥ p \ Q. p ,inxCl F ,in ->£l F ,OUt (p = 1,2, • • 

20 are defined; 

unless \Qin\—r n for a cardinal number | QJn | of a set of data 
Qin ( any of €l Gq in , Q FP in , Cl H Jn) of input space of any of the 
operation of the original operation system, relationships for 
r"-|Q| undefinedelements does are added to the anyof the operation 
25 of the original operation system; 

the Q unary operations G q of the original operation system 
are extended to unary operations G q o'. B" —> B r " (q = 1,2, O) , the P 
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binary operations F p is extended to binary operations 

F p o m . B r " xB r " ->B r " (p = 1,2, , and the S T-nary operations H* is 

extended to T-nary operations H s o\ B r " xB" X--xB r " —> B" (the number 
of direct products is T , S = 1,2, • • S ) ; 
5 the second representation data is data on a set B r m (m>n) ; 

the one or more encoders function as injective mappings 

<D :B r n -+B r m ; 

the one or more decoders function as surjective mappings 

¥ :B r m -+B r n ; 

10 the operation means operates as one or more unary operations 

G q N.B r m -^>B r m of the new operation system corresponding to G q o , 

as one or more binary operations F p n- B r m x B™ — > B r ™ of the new 

operation corresponding to F p o , and/or as one or more T-nary 
operations H s n'- B™ x B™ x • x B™ — > B™ of the new operation system 

15 corresponding to H s o ; 

whereby all operations of the original operation system and 

all operations, encoders and decoders of the new operation system 

are related to mappings of an r- value logic type having plural 

inputs and outputs; and, 
20 a code [X] ( [X] CZ B™ ) corresponding to every one of X on 

B" satisfies following expressions (lc) to (5c), 

(lO ^ ( V ] (<D(X)) = 1 (for VXeB,") 
(2c) ^ (¥([*])) = 1 (for VXeB, n ) 

< 3c > x',XG« N ([X})) = \(ioT VXeB,", Vq) 



25 < 4c > Z' [FW)] (F'' N ([XUYJ) = \(fox \/X,YeB r ". Vp) 



75 



< 5c > ^' W ,.,^)](^^(^ 1 ],-,[^ r ]) = l(for \/X x ,:;X T <=B r " , Vj). 

3. An operation device design method comprising computer 
executed steps of : 
5 generating a code [X ] ( [X ] CI B n m ) corresponding to each one 

of X on B" satisfies following expressions (1) and (2), 

(1) ®(X)e[X]czB r m (for VJe5 r n ) 

(2) ^([X])^ JT (for VXeB") 

where a set of the first representation data of the original 

10 operation system is a set B r " (a direct product of n sets B r of 
r values) with a base number of r and a word length of n such as 
to satisfy max{| Cl cg in l\Cl pP in |,| Cl H Jn \ 9 \Cl a ,out |,| Cl p ,out \ y \Cl HS out \}<r n , 
where | Cl^in\ , | Cl pP in | , | Q^J/I | , | fl^Of// | , | £2^,011* I , I Q„,OW/ I are 
cardinal numbers of one or a plurality (Q+P+SD1) of finite sets 

15 £l q in, Cl pP in , Cl H Jn f and Cl^OUt , Cl F ,OUt , £l HJ OUt for input space 
and output space of the original operation system in which original 
operation system Q unary operations G q : Cl G<J in —> Cl^OUt (q = 1,2,---,Q, ) , 

and/or P binary operations F^: Cl pP in xCl pP in — » Cl pP out (p = 1,2, -,P) , 

and/or S T-nary operations F p : £l FP inxCl F ,in -> Cl FP Otit (p - 1,2,- • •,?) 

20 are defined; unless | Q/w |= r w for a cardinal number | fi/W | of a set 
of data Ciin ( any of CI q in , Cl FP in , Cl H Jn) of input space of any 
of the operation of the original operation system, relationships 
for r n — \Ci\ undefined elements does are added to the any of the 
operation of the original operation system; the Q unary operations 

25 G q of the original operation system are extended to unary 
operations G q o: B r " — > B" {q = 1,2,- • -,Q) , the P binary operations F p 
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is extended to binary operations ¥ p o'- B" x B" —> B r " (p = 1,2,---,P) , 

and the S T-nary operations H 5 is extended to T-nary operations 
H s o\ B r n xB r n x---xB r " —>B r n (the number of direct products is 
1 , S — 1,2, m ",S ) ; the second representation data is data on a set 
5 B r m {m>n)} one or more encoders function as injective mappings 
4) : B r " —> B™ ; one or more decoders function as surjective mappings 
*F : 5 r m — > B r " ; one or more unary operations of the new operation 
system corresponding to G q o are such as G q N'. B™ —> B™ ; one or more 
binary operations of the new operation system corresponding to 

10 F p o are such as of the new operation system corresponding to 

G q o f as one or more binary operations u\ B™ x B™ —> B r m of the 

new operation corresponding to F^o ; one or more T-nary operations 

of the new operation system corresponding to H s o are such as 

H s n\ B r m xB r m x--xB r m — > B™ ; whereby all operations of the original 
15 operation system and all operations, encoders and decoders of the 

new operation system are related to mappings of an r- value logic 

type having plural inputs and outputs; 

generating one or more operations of the new operation 

system; and, / 
20 selecting, among the one or more operations thus generated, 

one or more operations satisfying following expressions, 

(3) Y = G q o(X)o[Y] 3 G" N ([X]) (for VX,YeB r n , Vq) 

(4) Z = F p o(X,Y)&[Z]^F" N ([X],[Y]) (for \/X,Y,Z e B r " , Vp) 

(5) Y = H s o(X i ,-,X T )o[Y]^H s „([X } ],-,[X T ]) (farVX„-,X T ,YGB r n , 
25 Vs ) . 

4. An operation device design method comprising computer 
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executed steps of: 

generating a code [Jf] ( [X] d B n m ) corresponding to each one 

of X on B" satisfies following expressions (1) and (2), 

(lc) X ' m mX))=\ (for VXzB r ") 

5 (2c) = 1 < for V^eO 

where a set of the first representation data of the original 

operation system is a set B" (a direct product of n sets B r of 
r values) with a base number of r and a word length of n such as 
to satisfy max{| Cl Gq m\ 9 \£l FP in\ 7 \ Q^w |,| Q G ,o/// \ 9 \Cl F ,out \ 9 \Cl H ,out\}<r H , 
10 where \0. Qq w\ , \ Cl pP in \ , \ Cl H ,in | , | Q. Gq out | , | Cl FP out \ , \ £l RS OUt | are 
cardinal numbers of one or a plurality (Q+P+SD1) of finite sets 
£l Gq in , £l FP in , Q. H Jn , and Cl^o ut , Cl FP OUt , Q HS out for input space 
and output space of the original operation system in which original 
operation system Q unary operations G q : £l cq in Cl^otit (q = 1,2,- " y Q, ) , 

15 and/or P binary operations F*: Q FP in x £l FP in fl FP out (p = \ y 2,---,P) , 

and/or S T-nary operations F^: £i- FP in x Cl FP in Vt FP oat (p = 1,2,- 

are defined; unless | din \— r n for a cardinal number | QJn | of a set 
of data Qjn ( any of Q Gq in , fl FP in , £l H Jn) of input space of any 
of the operation of the original operation system, relationships 
20 for r n — |Q| undefined elements does are added to the any of the 
operation of the original operation system; the Q unary operations 

G q of the original operation system are extended to unary 
operations G q ol B r " — » B" (q — 1,2,- O) , the P binary operations F p 

is extended to binary operations F^ o- B" x B r " —> B r " (p = 1,2,* • *,P) , 

25 and the S T-nary operations H s is extended to T-nary operations 
H s o: B r n xB r " x---x B r " — > B r n (the number of direct products is 
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T , S = 1,2,- ",S ) ; the second representation data is data on a set 
B™ ( m > n ) ; one or more encoders function as injective mappings 
O : B" —> B™ ; one or more decoders function as surjective mappings 
: B™ ^> B" } one or more unary operations of the new operation 
5 system corresponding to G q o are such as G q 'n' B™ — > B™ ; one or more 
binary operations of the new operation system corresponding to 

F p o are such as of the new operation system corresponding to 

G q o, as one or more binary operations F p n'. B™ x B™ —> B r m of the 

new operation corresponding to F p o one or more T-nary operations 
10 of the new operation system corresponding to H s o are such as 
H 5 n: B r m xB r m x---xB r m — > B r m ; whereby all operations of the original 
operation system and all operations, encoders and decoders of the 
new operation system are related to mappings of an r- value logic 
type having plural inputs and outputs; 
15 generating one or more operations of the new operation 

system; and, 

selecting, among the one or more operations thus generated, 
one or more operations satisfying following expressions, 

20 (4c) z' lFW)] (F"A[XUY]) = UfoT \/X,YeB r ", Vp) 

< 5c) X[ H , 0{Xi ^ XT)] (.H s N {[X,l---XX T ]) = \(to^ VJf, , • • • , X T g B" , Ms). 
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5. A logic function design method, characterized in that: 
finite sets are treated as sets on B" ; 

(6) a characteristic function Xsi-^) (ScB", X G B" ) of an 
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arbitrary subset S on B" is treated as one n-variable Boolean 
function (characteristic logic function) ; 

(7) each element of a set is related to a miniterm of 5"; 
following relation expressions (8), (9), and (10) are 
5 satisfied where a characteristic logic function of a subset 
S(S<ZlB n ) of B" is denoted with ^(I)(Ig£"), a characteristic 
logic function of a subset T ( T CZ B m ) of B m is denoted with 
%' T (Y) ( Y eB m ) , and an image of a subset S of B" by a mapping 
F:B n ->B m is denoted with F(S) , 

10 (8) Xs (X)=]Jz Q (X)=\JX Q 

(10) Z' FW (r)=\jY nX) -ZAX)i and, 

x 

following relation expressions (11) to (14) are satisfied 
for a subset S,T^B" of B" , 

15 (11) X s (X) Xt(X) = <> (M VIe5")o Sr^T = </> 

(12) X S nr( x ) = Xs(S)- X T (X) 

(13) X S vt(X) = X s (S)^Xt(X) 

(14) x s (X) Xt(X) = 0 (for VI e r)o5DJ; 

further characterized by computer executed steps of: 
20 inputting relation among sets; 

translating the inputted relation among the sets to 
expressions of characteristic logic functions based on the 
relation expressions (8) to (14) ; and, 
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determining whether or not the translated characteristic 
logic functions are satisfied. 

6. A logic function design method, characterized in that: 

a mapping F : B n — > B m composed of m n-variable Boolean 

functions fj{X) ( where X = (x 1? * 2 , , j = l,2, ,m ) 

defined on binary Boolean algebra B= { 0 , 1 } are treated in a lump 
by a generating function defined with a following expression (16) , 

m 

(16) F(Y,X) = Y F ™ = ft{y J f J (X)vy j f J (X)} (where Y = ( yi ,y 2 ,:.,y m )) ; 

for an arbitrary function g(Y) of Y <E B" , the function g(Y) 
is determined as a miniterm when a following expression (18) is 
satisfied, 

(18) \Jg(Y)F(Y,X) = g(F(X)), 

Y 

or, for an identity translation / : B n — > B n , a following expression 

(19) are satisfied, 

(19) \Jg(Y)T(V,X) = g(X), 

y 

or relation of following expressions (20), (21), (22) and (27) 
among component functions fj(X) a mapping F and the generation 
function are satisfied, 

(20) f J (X)^\Jy J F(Y,X) 

Y 

(21) 7)(X) = {j7 r F(Y,X) 

Y 

(27) F(Y, X) ■ F(Z, X) = F(Y , X) ■ 7{Y, Z) , 

or, following expressions (15) and (17) where a composite mapping 
of a mapping F ! B n — > B m and a mapping G I B m B 1 is denoted with 
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R : B" ->B' , 

(is) z* (X) = [Jz G(r) -7 F(jr) 

(17) R(Z,X) = \JG(Z,Y)F(Y,X), 

r 

or, for the characteristic logic function with Cl — B n following 
5 relation expressions (22) and (23) are satisfied, 

(22) UF(y,i) = i Q (j) = i 

Y 

(23) u^( y . J o=^<o)Cn» 

or, for an isomorphic mapping OlQ^Q on Q. = B" , following 
relation expressions (24), (25), and (26) are satisfied from 
10 definition (16) of the generating function, where an inverse 
mapping is denoted by Q^Q, 

(24) r 1 (/,r) = o(r,j)(forJ,rGQ) 

(25) f\m = \J yr &(x 9 r) 

Y 

(26) \J®-\X,Z)®(ZJ) = \J®(X,Z)®(Z,Y) = I(X,Y) (forV^XZ^Q) , 

z z 

15 or , for an arbitrary function g(Y) of Y G B" , a following relation 
expression (28) is satisfied, 



(28) \Jl(Z,Y)g(Y) = g(Z); and, 

Y 

F(Y,X) is determined as a generating function of a mapping 
B n —> B m , when a following relation expression (29) is satisfied, 



20 (29) \Jl(Z,Y)F(Y,X) = F(Z,X) (forV7,Ze£ m , VJfe£"); 
r 

the method further comprising computer executed steps of: 
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inputting each component function or a generating function 
of each mapping; 

calculating the each component function and/or the 
generating function based on the expression (16); 
5 calculating the expressions (18) to (29); and, 

whereby .processes and determinations in connection with 
each mapping is treated in lump. 

7. A logic function design method, characterized in that: 
10 dependencies of a logic function f(X) with variables 

X ly X 2 ,'~,X n are analyzed by determining whether or not a following 
relation expression (30) is satisfied, 

oo) /(jo -7(F)A(x,y) = o, 

or, by determining whether or not a following relation expression 
15 (31) using a generating function of a mapping is satisfied for 

component function for f J (X)(j = l,2,~-,m) of a mapping F : B n — > B m , 
(31) F(X y A)F(Y,B)x J ^A J (A,B) = 0, 

or, particularly, by determining whether or not a following 

relation expression (32) is satisfied which corresponds to a case 
20 where A(X,Y) is A(X,Y) = I(X,Y') in the expression, 

(32) f(X) •J(Y)I(X,Y i ) = 0, 

or, by determining whether or not a following relation expression 

(33) is satisfied, which corresponds to a case where 
A(X,Y) = T(X,Y L ) (forVLc©), 

25 (33) f(X) ■/(¥)■ I (X,Y L ) = 0 (for Vlc0), 

or, by determining whether or not a following relation expression 

(34) is satisfied, which corresponds to a case where 
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(34) /(X)-7(r)-n(^ -y,v* ■J,^e r ) = o 

i 

or, by determining whether or not a following relation expression 

(35) is satisfied, which corresponds to a case where Aj(A,B) in 

5 the expression (31) is A y (A,B) = * b I *U a t b l \J 0* ) , 

(35) F(X,A) F(Y,B) Xj . ■y~. f](a l b,<j'^ bi<j0/) = O ! and, 

/ 

dependencies of fj(X) of the variables X } , X 2 • X n is 
analyzed in a lump by using the generating function; 

the method further comprising computer executed steps of: 
10 inputting each component function or a generating function 

of each mapping; and, 

analyzing the variable dependencies based on the expres sions 
(30) - (35) . 

15 8. The logic function design method of either of Claim 5 

to Claim 1, further comprising computer executed steps of: 
inputting relation among sets; 

translating the inputted relation among the sets to 
characteristic logic functions using the relation expressions 
20 (8 ) to (14) ; 

determining whether or not the resultant characteristic 
logic functions are satisfied; 

inputting component functions and/or a generating 
function of each mapping; 
25 calculating the each component function and/or the 
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generating function based on the expression (16); 

calculating the expressions (18) to (29); 

analyzing variable dependencies based on the relation 
expressions (30) to (35); and, 
5 whereby .processes and determinations in connection with 

each mapping is treated in lump. 

9. The logic function design method of Claim 3 or Claim 4, 
wherein, the base number r is r = 2 , and following expressions (1-b) 

10 to (5-b-2) are used for the encoding conditions, where component 
functions of the one or more operations of the old operation system, 
and the one or more operations, one or more encoders and one or 
more decoders are expressed by G q o : g * o(X) , F p o : f x P o {X, Y) , 
//V:^^,,^,-,^) and G" N : gj" N (X') , F " n : f/ n{X' ,Y') , 

15 i/'iviA/wgU;,-,/;), <?> : ^(X) , *F:^,(A"), and a characteristic 
function % C (X') of a code domain is expressed by c(X') with 

i = \,2,-,n, X,Y,Z,X„X 2 ,-,X T e B" , j = \,2,-,m, 

\rr \7 r ryr \rf \r t \r r r*m 

A ,1 ,Z ,Ai,A 2 , — ,A r ei) , 

( l - b ) <¥(X, X') • C(X') • ®(X\ X) = 0( X\ X) 

20 (2-b) \J®(X\X)Q>(X',Y) = 7(X y Y) 

X' 

( 3 -b- 1 ) G q o(Y,X) G q N (Y', X') ■ Y ')c(Y') ■ V(X, X')c(X') = 0 

(3-b-2) tfT)c(X')G q N (Y',X') = 0 

(4-b-l) 

F p o(Z,Y,X) ■ F " N (Z',Y\ X') ■ ^(Z, Z')c(Z') • 4>(7, Y')c(Y ') ■ V(X, X')c(X') = 0 
25 (4-b-2) c(Z') • c(Y ') • c(X') ■ F P N (Z',Y\ X') = 0 
(5-b-l) 

H s o{Y,X u -,X T ) H\ (Y', X[,-,X' T )- V(Y, Y')c(Y') ■ T , X[)c{X[)- ■ V{X T , X' T )c(X' T ) = 0 

(5-b-2) ^r)-c(jr;) c(X') h s n (Y',x;,---,x;) = o . 
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10. The logic function design method of Claim 9, wherein 
further conditions for simplifying the one or more operators of 
the new operation system are imposed in addition to the expressions 

5 (1-b) to (5-b-2), and circuitry of the new operation system are 
simplified by designing the one or more encoders, the one or more 
decoders and the one or more operators thereunder. 

11. The logic function design method of Claim 10, wherein 
10 a following condition (48) is imposed to the unary 

operations , 

(48) gm^^><5m^£>< ^ 

/ 

a following condition (49) is imposed to the binary 
operations , 

15 (49) F p N (X\A\C')F p N (Y\B\C^x' J -y j f)(a;b;^ r ^^0 l p /) = O 

I 

F p N (X\C\A^F p N (Y\C\B')x' J ^f](alb;^ r ^^0 2 p /) = 0 

I 

a following variable dependency condition (50) is imposed 
to the T-nary operations, 
(50) 

20 H S N {X\A\C' 2 ^-,C' T ) H s M{Y\B\C 2 ~.,C' T ) xr Jj ^{a\ b\^ r ^^ ^ 

i 

H* N {X\C[,A\--.,C' T ) H° N (Y',C[ y B' s-.^ x] -f](al ^ bj v {i 2 * /) = 0 
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H\{X\C[,--,C' T _ x ,A^H° N {Y\C[,---£' T _ x ,B')x)- 

to determine values of A q / and 0 P / , 9 2 P / and JU^ / to JJ T * / such as 
to reduce variable dependencies of the one or more new operators 
with inputs and outputs in comparison to the old operation system, 
5 and the one or more encoders, one or more decoders and the one 
or more operators are designed with the determined values, whereby 
a circuit scale and a delay time of the one or more new operators 
are reduced . 

10 12. The logic function design method of Claim 9, wherein 

a condition of 0 X P / — 0 2 P / is imposed to aforementioned 0 P j and 
0 2 P / of the binary operations, or a condition of //,*/ = • * * = j is 

si s I 

imposed to aforementioned /u x j to fJ T j of the T-nary operations 
to make the binary operations or the T-nary operations of a symmetric 
15 type . 

13. The operation device design method of Claim 3 or Claim 
4, wherein space B r " of the old representation space B r " is same 
as space B™ of the new representation da ta ( B r " = B™ — m ) ; the 

20 one or more encoders O are isomorphic mappings such as 

<J> : B" —> B r " ; and the one ore more decoders *P are such as V F = O" 1 
(inverse mappings of O) . 

14. The operation device design method of Claim 13 , wherein : 
25 the one or more encoders are determined to satisfy following 

expressions (51) and (55) to (57), 
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\jT(Z,Y)-4>(Y,X) = <t>(Z,X) 

< 51 > ' ~ 

\Jl(Z,Y) ■4>{X,Y) = <t>{X,Z) 

Y 

(55) 



G"o (X, A) ■ G"o (Y, B) - </>, (X) ■ 0, (Y) ■ f| (A) • (B) v <P, (A) ■ 0, (B) o A' / ) = 0 

(56) 



F p o(X,A,C) F"o(Y,B,C) •^(JO-^(y)-n(A(^) MB)^MA) ■^(5)^ 1 '/) = 0 



7 

(57) 



H'oPC t C 13 A,-',C T ) H'o{Y,C„B,-,C T ) tj(r> f)(tM) ^(J)uA(iOWi)u ft , /) = fl 



H'o(X,C„C 2 ,~ ;A) H'o(Y,C l ,C 2 , ~,B) ^(Xy-^Y) (A) .^B)^,{A) ^{B)^ n T ' /) = 0 



the one or more decoders *F are determined such as 4* = <D *; 

and , 

the one or more operators of the new operation system are 
determined under variable dependencies Af* / and 0 X P / , 6 2 * i and 
//// to j for each new operation system by following 
expressions (52) to (54) , 

(52) G* N (Y',X')=\J\jG' ! 0 (Y,X)®(Y',Y)®(X',X) 

Y X 
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(53) F> N (Z',X',r) = \J\J\jF'o(Z,X,Y) 0(Z',Z) 0(X',X) ®(Y',Y) 

Z X Y 

(54) H*„(Y\X[,--.,X' T ) = [X}--{jH*o(Y,X l ,.--,X T ) ®(Y\Y) ^{X[,X X )—^{X' T ,X T ) . 

Y X x X T 



